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Abstract 

Response based behavior analysis, as formulated by Premack (1959: 
1965; 1971), attempted to explain response performance in relation to 
the context provided by the embedding response set (Rachlin & Burkhard, 
1978) and the conditions which define response access or availability. 
Within this framework, reinforcement was seen as a class of access 
conditions that attempted performance modifications through the use of 
contingencies. The essence of a contingency was seen by Premack (1965) 
to be the response requirement of the instrumental response: the 
organism must increase its level of instrumental performance to obtain 
access to the contingent response. Imposition of a contingency, 
however, was insufficient for reinforcement. In addition to an imposed 
response requirement, Premack also stated that the contingent response 
must be of higher probability than the instrumental response and that 
the organism be kept from performing the contingent response at its 
operant level. In short, reinforcement necessarily disrupted the 
organism's operant, or free pattern of behavior by imposing response 
limits and a specified discontinuity of access to the contingent 
response. Subsequent research (Eisenberger, et al, 1967; Allison & 
Timberlake, 1974: Timberlake & Allison, 1974) challenged the necessity 
of having a higher probability contingent response by demonstrating 
that response suppression, or deprivation, was the only condition 
necessary to reinforcement given a contingency. The examination of 
reinforcement that resulted from this research generated other models 
and theories (Mazur, 1975; 1977; Rachlin & Burkhard, 1978) that 


addressed contingent and noncontingent performance changes. An issue 
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that had not been fully addressed (Timberlake, Note 1) was the control 
of noncontingent processes -- specifically discontinuity of access -- 
within contingent procedures. The present experiment attempted to 
control for discontinuiy using rats as subjects. Operant levels were 
established under conditions of single and paired continuous access to 
two saccharin solutions (0.2% and 0.4%): discontinuity effects were 
assessed outside of response requirements. During the Contingency 
period one group received 10 sec access to the 0.2% solution after 
performing 50 sec of 0.4% licking. The access and performance 
durations were consistent with the response deprivation model 
(Timberlake & Allison, 1974). A second group was yoked to the first 
and received the same temporal pattern of access independently of 
performance. A third group never received 0.2% access but instead 
received a 10 sec deprivation of 0.4% access after performing 50 sec of 
0.4% licking. The Contingency period conditions failed to produce 
other than trivial performance modifications, making it awkward to 
evaluate the various models or the appropriateness of the control 
procedures. Obtained noncontingent performance modifications were seen 
as consistent with some positions (Premack, 1965; Mazur, 1977), 
inconsistent with others (Timberlake, Note 1: Rachlin & Burkhard, 
1978), and outside the domain of another (Timberlake & Allison, 1974). 
Finally, it was suggested that subsequent research and model-building 
employ a more detailed analysis rather than one based on aggregate 


level measures. 
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Introduction 

The classic definition of reinforcement (Skinner, 1938) described 
it, in general, as "the presentation of a certain kind of stimulus in a 
temporal relation with either a stimulus or a response" (p. 62). This 
generality was subject to qualification, as generalities tend to be, 
because the effectiveness of even the most certain of that special kind 
of stimuli -- food -- was not always assured. It was widely known that 
stated organisms did not respond properly. Satiation was not seen as a 
stimulus category nor a classification applicable to the instrumental 
response and was, for these reasons, incorporated as a qualification, a 
boundary condition. 

Premack (1959) recognized this qualification as a behavioral 
measure of stimulus effectiveness. Shock is effective only insofar as 
it elicits a response, food is effective only if it elicits a response 
like eating. On a more general level, reinforcement could be seen as 
the result of a particular relationship between a response and a 
stimulus that reliably elicits a set of behaviors or a single, terminal 
response (Staddon & Simmelhag, 1971). This description merely 
incorporates the exception as part of the rule. The non-traditional 
aspect of Premack's (1959) development was the emphasis on the response 
to the reinforcing stimulus as the crucial element; reinforcement was 
seen aS response-response relationship: 

"Any response A will reinforce any other response B, if 
and only if the independent rate of A is greater than 
thateor p= Cp. 220)" 


One potential problem with this position was that of attempting to 


equate apples and oranges through the simplistic assumption that 
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responses were directly comparable by rate. This problem of incommen- 
Surability between various response measures and topographically dis- 
parent responses was viewed as resolvable provided a "smallest possible 
unit (spu)" (p. 230) could be found for all responses such that one spu 
of a first response was comparable to one spu of any other response. 
The determination of spu's through analysis of unrestricted behavior 
was one of the stated goals of that paper. 

It became an abandoned goal (Premack, 1965) as the required obser- 
vation led to several complications and one elegant solution. The most 
serious complication, with rats at any rate, was that certain responses 
were characterized by "fixed" rates. This was most notable with lick- 
ing (Stellar & Hill, 1952; Bolles, 1975) and apparently representative 
of eating and running (Premack & Schaeffer, 1963). When rate is so 
narrowly bound, rate differences are not representative of response 
differences. Equally important, increases in total amount of respond- 
ing were not due to increases in response rate as expressed by number 
of responses per unit of time. Such increases represented an increase 
in the amount of time spent responding. Accordingly, Premack (1965) 
employed response duration as the dependent measure. All that remained 
was to insure comparability given differential conditions of response 
access. 

In part, comparability was insured by translation of response 
durations to response probability measures. If Ro stands for the 
observed duration of response rs and T, symbolizes the time during 


which BE was accessible, then the probability of eS P(r); is 
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In this fashion the more obvious problem of differential access length 
us. controlled.. 

However, the remaining and perhaps more crucial component of 
comparability has other control requirements. Essentially this com- 
ponent refers to the relativity of behavior. Relativity as a result of 
background factors had already been acknowledged and controlled by 
traditional procedures of observing according to a defined temporal 
schedule within a standardized environment against relatively invariant 
conditions of food and/or water deprivation. But relativity also ex- 
ists as a function of the response set in which the target responses 
are embedded. Any critical test of the relationship between response 
probability and reinforcement must insure equivalence of the embedding 
response set. 

This equivalence can be achieved in one of two fashions. The 
first is to assess the probability of the target responses in isolation 
against a minimal set. If we are interested in establishing a rein- 
forcement relation between wheel-running ieee and food-eating 
ities, we could begin by determining the probability of aii in an 
operant chamber containing only a running wheel. In a similar manner 


the probability of ros determined in a identical operant chamber 


t 
containing only a non-empty food tray or magazine. In this way both 
probability determinations are conducted against a minimal and iden- 


tical embedding set and demonstrate comparability if we assume that the 
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target responses would not interact if both were simultaneously and 
freely accessible. This assumption, however, is inconsistent with the 
guiding conception that responses do react to the characteristics of 
the embedding set. Therefore the probabilities of the target responses 
must be assessed in a paired manner within an embedding set. The most 
accurate determination of response probabilities is achieved by paired 
access in the absence of any constraints on responding. With the issue 
of comparability resolved, it was possible to examine the process of 
reinforcement as quantified by response probabilities. 

A sufficient examination of the reinforcement process requires 
the establishment of a contingency between two responses (Premack, 
1965). These responses will evidence either equal probabilities, 

Ptr) = P(r, ), or unequal probabilities. We will ignore the con- 
tingent possibilities of the first outcome, for reasons that will soon 
become clear, and concentrate on the second outcome assuming 

(Eps) > P(r). One possible contingency between these responses 

would set a response requirement on oe such that R. must be per- 


formed to produce the stimuli governing r The second possible 


b* 
contingency would reverse the roles of the responses. Premack (1962; 
1963a, 1963b; 1965) found that instrumental responding increased only 
when the higher probability response was the contingent response; that 
is, "of two responses, the more probable response will reinforce the 
less probable one" (p. 132); this statement formed the basis of what 
became known as the probability differential, or Premack principle. 


The determination that a probability differential between two 


responses was necessary to reinforcement still left unanswered 
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questions about the form of the relationship that must exist between 
those responses for increased instrumental performance to be obtained. 
Again the search began with the traditional assertion (Skinner, 1938), 
expanded in the study of superstitious conditioning (Skinner, 1948), 
that temporal relativity, or contiguity, was the sufficient form of 
relationship. Premack (1965) viewed temporal contiguity as the weakest 
possible relationship and the contingency as the strongest; strongest 
in the sense that certain other conditions were operative in contingen- 
cy that were not present in temporal contiguity. These "major surplus 
conditions" were: 
1) a response requirement, that the contingent response 
occurs only if the instrumental response is 
performed to some criteria; 
2) a circumscription of the "organism's characteristic 
way of responding to" the instrumental and 
contingent responses by imposing limits on the 


response episodes (how long, how often); and 


3) “a reduction in the total amount or duration" of 
contingent responding. 


Skinner (1948) in his investigation of superstitious, or non-con- 
tingent conditioning, had shown that the response requirement was not 
necessary and concluded on the basis of this research that temporal 
contiguity was the necessary and sufficient form of relationship. Pre- 
mack (1965) argued that "although Skinner's procedure is weaker than 
contingency, it is not yet a pure case of temporal contiguity" 

(p- 167). Both response circumscription and reduction were postulated 
to exist because the "reinforcer" was not freely available but deliv- 


ered in limited quantity according to a specific schedule. The brunt 
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of Premack's argument being that temporal contiguity, in its pure form, 
exists only when responses are freely accessible. 

Under conditions of free access it was observed that drinking had a 
higher probability than running in an activity wheel -- satisfying the 
probability differential principle. The instances of run followed by 
drink within 2 sec. of run termination were counted and the effects of 
these instances charted over the series of 15 min. sessions. Despite 
the number of times such response sequences occurred (X = 17.4) the 
amount of running showed no increase over sessions. As this result was 
not seen as attributable to suppression of run through competition with 
drink -- run did not increase with drink removed -- temporal contiguity 
was seen as insufficient. 

This left response circumscription, response reduction, or both as 
necessary to reinforcement. Although the response requirement was seen 
as the "heart" of a contingency, Premack also saw response circumscrip- 
tion as an unavoidable consequence of contingent manipulations. The 
only condition that was free to vary within a contingency was the 
amount of the contingent response the organism could perform. Condi- 
tions were established that allowed the subjects to "drink the normal 
amount by running no more than the normal amount" (p. 170). In "three 
such studies involving 19 rats" (p. 171) no increase in running was 
observed. 

Following this line of reasoning to its conclusion, it was now 
necessary to establish manipulations containing a reduction in contin- 
gent response performance relative to base performance. Such manipu- 


lations were found to reliably increase instrumental responding. Thus 
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from the "suggestion that, specifically a reduction in H (higher proba- 
bility responding) is needed in addition to temporal contiguity" 

(p.- 171, parenthesis added), Premack moved to the statement, "an invar- 
iant though unrecognized component of the contingency is a decrement in 
the amount of responding that occurs to the contingent stimulus... 
Our results suggest that this reduction is vital, that reinforcement 
Cannot be initiated without it" (p. 172). 

Eisenberger, Karpman and Trattner (1967) were among the first to 
examine the status of the conditions pointed to as necessary and 
sufficient by Premack. College students were presented with two 
responses -- lever-pressing and wheel-turning -- in 10 min. sessions 
divided into 5 min. operant and contingency periods. Both responses 
were freely and simultaneously available during the operant period and 
the courses of responding, as well as total response durations, were 
recorded. The operant period was immediately followed by the contin- 
gency period in which both possible contingencies between the responses 
were presented to the subjects; wheel-turning for lever-press and 
lever-pressing for wheel-turn. In either case the contingent response 
was suppressed relative to its operant level. The results indicated 
that the "probability differential hypothesis" was not necessary to 
reinforcement as both contingencies led to increased instrumental 
responding. Eisenberger, et al., concluded that response suppression 
was the only condition essential to reinforcement, response suppression 


as expressed by the equation 
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where I is the required amount of instrumental responding per contin- 
gency unit, C is the allowed amount of contingent responding per con- 
tingency unit, 0; is the operant level of the instrumental response, 
and 0. is the operant level of the contingent response. 

Basing their work on Eisenberger, et al., Allison and Timberlake 
(1974; 1975) also challenged the probability differential hypothesis 
and pointed to response deprivation as the if and only if of reinforce- 
ment. Response deprivation is a condition "defined by (a) parameters 
of the contingency schedule, and (b) the operant level of each re- 
sponse" (1974, p. 231) such that the organism cannot perform the con- 
tingent response at its operant level if it performs the instrumental 
response at no more than its operant level. Mathematically, this is 


expressed as 


QD), 
r i 
(a 


where the symbols, identical to those of Eisenberger, et al. (1967), 
indicate more than conceptual similarity, the two formulae are exactly 
equivalent. 

Although Premack (1971) never directly addressed the results of the 
studies by Allison and Timberlake (1974) or Eisenberger, et al., 
(1967), his restatement of the probability differential position re- 


trenched his theory relative to those studies. Premack (1965, p. 158) 
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9 
presented data showing that the probability of a response was partially 
determined by the fashion in which the response was accessible: its 
continuity or discontinuity of access. Reinforcement procedures were 
seen aS imposing "a discontinuity upon the availability of the contin- 
gent stimulus, a discontinuity which may affect the animal's probabil- 
ity of responding." —Premack (1971) reasoned that studies in which the 
Operant probabilities were determined with the responses continuously 
present and then presented these responses discontinuously during the 
contingency phase were possibly mistaken in the assumption that the 


Operant probabilities held. This is perhaps best explained graphically 


by Figure 1. Given equality of a single episode of rs and rh Lt 


can be seen that rs is three times as probable, on the average, as 
rho Since r, occurs three times during the time period presented to 


rs Single occurrence. Averaging over the entire time period, from 


point O to point t., the probability statement would be 


3) 
Bory) > Pires) However, if we restrict our analysis to time sec- 
tion (t, - t3), then r, is more probable than r, and the momen- 

tary probability statement would be, P(r.) 2 PEs Thus, if the 
operant assessment covered the entire period but the contingency re- 
stricted the occurrence of rh to time period to - t3, then there 
would be a reversal of the probability relationship allowing for "a 
reversal of the reinforcement relation on a within-session basis" 


(Premack, 1971, p. 132); a reversal obtained by Eisenberger et al. 


(1967) and Allison and Timberlake (1974). 
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Mazur (1977, Exp. III) investigated the proposed relationship 
between probability and discontinuity by successively decreasing the 
accessibility of drinking over the course of sessions. Each 1000 sec. 
session was divided into 100 sec. cycles. After operant level was es- 
tablished the response was made unaccessible for the last 25 sec. of 
each cycle, then unaccessible for the last 50 sec. of each cycle and 
then it was removed for the last 75 sec. of each cycle before operant 
procedures were reinstated. Although total duration decreased with 
decreased access, probability increased with decreased access. His 
findings support Premack's probability-discontinuity contention. 

Although Premack pointed to momentary response probability as a 
limiting condition of response deprivation theories, his differentia- 
tion between average and momentary response probability was made with- 
out any means of independently quantifying the momentary value (Dunham, 
1977). Allison and Timberlake (1974) proposed that momentary response 
probability could be seen as either a) the unperformed amount of 
operant level performance (0, - NI, 0, - NC) or b) the proportion 
of unperformed responding relative to operant level (0. - NI/O,, 
O, - NC/O,), where N is the number of repetitions of the contin- 
gency unit. For example, if I = 50 see. and C = 10 sec., and, the 
organism repeats the contingency unit 5 times (N = 5), then NI = 250 
sec. and NC = 50 sec. 

The first means of quantifying momentary response probability was 
seen as inconsistent with the evidence in that it generated predictions 
contrary to the observed data. Through analysis of observed and hypo- 


thetical data the second means of quantification -- the proportion of 
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unperformed responding -- was found to generate corect predictions. 
Further, a mathematical relation between the two terms, was found to 


reduce to 


Cc > if (4) 


the response deprivation equation (Eq. 3). Asymptotic responding was 
seen as determined by the discrepancy between OF and NC; instrumental 
performance attained maximum duration when No approached OW pro- 
vided the maintenance of Eq. 3. 

Mazur (1975; 1977) explored this area with much the same method as 
Allison and Timberlake (1974; 1975) despite the differences in termi- 
nology and approach. Many of the experiments reported by Allison and 
Timberlake employed reciprocal contingencies in which the responses 
were Singularly available and both contingent and instrumental to the 
other. Ina typical reciprocal contingency the instrumental response 
is first made available, I of which must be performed for the contin- 
gent response to become available. The instrumental response is re- 
moved upon presentation of the contingent response. When C amount of 
contingent responding is performed the contingent response is removed 
and the instrumental response restored. And so on. This pattern of 
response availability and requirement is identical to that of 
interdependent conditions, the term used by Mazur. However, where 
Allison and Timberlake saw their results as composed of two dependent 


responses, Mazur saw his results as one complex response. 
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12 
Mazur approached the response duration area by synthesizing the 
work of Premack (1965; 1971) with matching law formulations (Herrn- 
stein, 1961; Baum & Rachlin, 1969). The duration of a response (T.) 
relative to other response durations (TO) was seen as directly pro- 
portional to the value of that response vim) relative to the value of 


all other responses (Vv) in that situation, 


a = a e (5) 


In a conditioning preparation, with two target responses (r, d) under 


) 


interdependent conditions, the performance of the new response yi te 


was determined by a weighted summation of values, 


T! Z p(V) + (1-p)V, 
a + r p(V,) + (1-p)V, + Ne 


where p, the rate of exchange or response proportionality, is deter- 


mined by the parameters of the contingency, 


' 
p = oe ° (7) 
1 
tec 
Thus if the contingency requires 50 sec. of d (T! = 50 sec.) and 50 sec. 


d 


Ofarr (TY = .50 sec..), then Det 100 sec. and p = 0.5. An interesting 


prediction, given this analysis, is that contingent responding will 


decrease relative to baseline responding if T3 =e and qT. = Th. 
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This is interesting in opposition to Allison and Timberlake (1974; 
Timberlake & Allison, 1974) since the basic equation of their model 
does not address conditions where I/C = 0,/0.- If, however, we 
speculate by examining Eq. 4 relative to the rate of exchange given no 
discrepancy between oe and NC and correspondence between scheduled 
and operant performance, we could generate a prediction of no change. 
The proportion of the responses (0, /0,) would be maintained as well 
as obtained (0. I NideskOy Ol o- NO c=vO). 

This deduction is identical to the prediction generated by the 
model of Rachlin and Burkhard (1978). The reasoning behind the predic- 
tions is not identical, but similar. Rachlin and Burkhard's basic con- 
ception is that responses are combined according to the maximum value 
(V) that can be obtained by the organism when restricted to a particu- 


lar set of responses: 


v=f(R,, R R 


a? Rar sss tee) = max. (8) 


Operant, or free responding, by definition, attains the maximum value. 
An effective contingency is one that restricts responding such that 
this combination cannot be attained. If the contingency decreases the 


performance of R then at least one other response will substitute 


le 
for the restricted response in such a manner that the new value is the 
highest possible under the contingent conditions. This new response 
distribution can be predicted, given an actual value function (power, 


hyperbolic, ellipsoidal), by determination of the substitutability of 


the unrestricted responses for the restricted response. The substitu- 
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tability is given by the partial derivatives of these responses 


relative to the restricted response, 


ad : df/dR, rr ‘ df/dk, : ve 
oes df /dk., Cea. ar (ah. 


where a5 is the substitutability of Ro for R, and 5; is the substi- 


tutabislity of R. for Ri: Increased instrumental performance occurs 
when the instrumental response is more readily substituted for the 
contingent response; when such substitution yields greater value than 
Substitution of other responses for the restricted response. Decreased 
instrumental performance occurs when substitution of other responses 
for the restricted response results in greater value. No change rela- 
tive to operant responding occurs when the contingency allows for the 
same combination of responses as observed in baseline. 

Of the many points at which the above theories evidence disagree- 
ment only two are of importance to the present study: the importance 
of assessing changes in probability, relative to free access; and the 
function of a contingency in procedures designed to increase perform- 
ance of a target (instrumental) response. 

Non-contingent changes in probability (Premack, 1965; Mazur, 1977) 
are seen as a qualification of those results (Eisenberger et al., 1967; 
Allison and Timberlake, 1974; 1975; Allison, 1976) that utilize pro- 
cedures based on average response probabilities. To an extent this 
concern underlies the position advanced by Timberlake (Note 1) in which 
associative effects (response changes due to the imposition of a con- 


tingency) and non-associative effects (discontinuous access and 
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response substitution) were investigated to allow some means of sepa- 
ration. This issue can be translated into empirical methods in two 
fashions. The first would be to present the target responses in a 
discontinuous manner. This discontinuous access would allow for 
determination of response changes that could be expected simply because 
the contingency involves discontinuous presentation outside of its 
assumed function. The second manner would be to present the target 
responses in the same temporal pattern as a true contingency to assess 
changes resulting from this access pattern outside of the contingency. 
Despite the problems involved with yoking (Church, 1964) such pro- 
cedures appear necessary. 

The necessity of a yoked access control is further seen when the 
model of Rachlin and Burkhard (1978) is viewed as proposing that the 
if-then function of a contingency is secondary to the operation of 
response substitution. Whereas Timberlake (Note 1) views substitution 
as a control issue, Rachlin and Burkhard (1978) appear to argue that a 
contingency serves to control access in a systematic fashion and that 
increases in performance of the instrumental response result from its 
higher substitutability for the restricted, contingent response rather 
than the if-then arrangement enforced by the contingency. Yoked pro- 
cedures are necessary to determine the accuracy of this position. 

A secondary issue is related to the assumption that basepoint 
responding indicates maximal value of response combination. Rachlin 
and Burkhard propose that this be tested by imposition of a basepoint- 
proportion contingency. Given their view of contingency, however, it 


would seem that any procedure that does not preclude basepoint respond- 
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16 
ing would be sufficient; provided that the responses, as in a contin- 
gency, are regularly accessible and inaccessible. Again, the under- 
lying issue is whether discontinuous access by itself is sufficient to 
alter responding. 

Method 

Sub jects 

The subjects for this experiment were 24 male Holtzman rats 
(Madison, Wisconsin) approximately 90 days old at the start of pro- 
cedures. They were individually caged and maintained on a 24-hour 
light cycle. They had 24 hour access to food and water except for one 
24-hour period, prior to the first baseline session, during which they 
had no access to water. 
Apparatus 

Both experimental chambers (16 cm x 23 cm x 13 ecm) were constructed 
of acrylic plastic, mounted on wooden bases and had wire grid floors 
raised 2.5 em from those bases. The sides were opaque white, the 
fronts and tops clear. The two ports (2 om) in front of each chamber 
were centered approximately 2.5 em from the floor, 5 om apart and 6.5 
em from the sides. A 7 watt light was mounted on the top of each 
chamber. 

Clear acrylic plastic shutters were mounted on the front, contain- 
ing one or two ports (2.5 cm). Movement of these shutters allowed or 
removed access to drinking tubes (0.8 em od.) located 0.5 cm from the 


inside of the chamber and 0.5 cm below dead center of the chamber ports. 
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These drinking tubes, 2 per chamber, contained 0.2% or 0.4% sac- 
charin solutions (by weight). These solutions were prepared every 24 
hours uSing distilled water. 

The amount of time spent licking was obtained through capacitance 
switches (Eico #1935) connected to the drinking tubes and grounded to 
the chamber grids. At the onset of licking a 250 msec pulse was sent 
to the digital recorders. Subsequent licking within this period would 
cause the circuitry to reset and emit another 250 msec pulse. If no 
licking occurred within this brief span of time, the original pulse was 
recorded and the system went on stand-by. Only cumulative times were 
systematically recorded throughout the experiment. 

Procedure 

The subjects were randomly assigned to one of three groups: 
Contingent Access (CA); Yoked Access (YA); or Discontinuous Access (DA) 
-- the differences will be explained later. The subjects were assigned 
randomly to running squads such that each CA subject had a YA partner; 
DA subjects had intragroup partners. Squads were randomly assigned a 
slot in the running order under the constraint that the groups be coun- 
ter-balanced regarding first half (slots 1-6) or last half (slots 7-12) 
of this order. Further random assignment, also under the constraint of 
counter-balance, was performed in the determination of the chamber in 
which the subjects were observed. 

The experiment was divided into three parts: a First Baseline 
period (41 sessions); a Contingency period (8 sessions); and a Second 
Baseline period (4 sessions). Sessions were 10 minutes long and were 


separated by a 12 hr intersession interval with each 13th session 
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18 
separated from the next by 24 hours. Each session began with the room 
lights being extinguished. The lights on top of the chambers were then 
turned on and access to the drinking tubes provided according to the 
type of session and group designation. 

Prior to the first baseline observation, after two exploration 
sessions, a 24 hr period of no water access was imposed in order to 
facilitate subjects' acquaintance with the saccharin solutions. After 
this water was again continuously accessible. During the First and 
Second Baseline periods the groups received identical treatment. These 
sessions began with: 

1) access to both solutions (solution position--right 
or left--randomly determined) for the entire 
session (paired access); or 

2) access to only one solution, also randomly 
determined, for 50 sec then access to the other 
solution for 50 sec, and so on for the entire 


session (alternating access); or 


3) access to only one solution for the entire session 
(single access). 


In all, there were 30 paired access sessions, 7 alternating access 
sessions and two each of single access sessions for the 0.2% and 0.4% 
solutions. Baseline termination came when each subject demonstrated 
consistent response ordering for 3 sessions with the last session of 
those 3 being paired access and not followed by a 24 hr intersession 
interval. 

After 41 baseline sessions the solutions were given fixed positions 
(the reasons will be discussed later) and the Contingency sessions were 


initiated. During these sessions: 
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19 
1) CA subjects were given access to the 0.4% solution 
until I performance was attained (50 sec). They 
were then given C access to the 0.2% solution (10 
sec). This pattern of access insured that I/C 
0; /0,: 
2) YA subjects were presented with the solution access 
in temporal patterns identical to those of their CA 
squad partners; and 
3) DA subjects had access to 0.4% solution until I 
performance was attained (50 sec). A period of no 
access followed this (10 sec) with return to 0.4% 
solution. The 0.2% solution was inaccessible for 
all contingency sessions and the tube was removed. 
The second baseline period consisted of 4 additional paired access 
sessions for all subjects. 
Results 
As the overall pattern of experimental outcomes was of greatest 
interest, it was decided to maintain a 0.95 protection level across the 
experiment. For this reason, the per comparison error rate was set at 
0.003 (Keppel, 1973). Therefore, no initial test based entirely on 
response data was considered significant that had a higher associated 
probability. 


Mean response durations for the three groups by period and 


condition are given in Table 1. The groups’ mean response durations by 


session are plotted in Figure 2. To simplify presentation, the data 
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will first be analyzed within each period (First Baseline, Contingency, 


Second Baseline) and, in the case of the First Baseline period, within 
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20 
each condition. Then the comparisons of responding between periods 
will be presented. 

First Baseline Period 

The First Baseline period consisted of three different access 
conditions; Single Access (SA), Alternating Access (AA), and Paired 
Access (PA). The data from each condition were first analyzed 
separately to insure that appropriate error terms existed for the tests 
of interest. Similarly, the data for each response were first analyzed 
separately. This procedure yielded six overall analyses: four single 
factor (Groups) tests (0.4% and 0.2% responding during SA conditions, 
0.4% and 0.2% responding during PA conditions): and two 3x5 (Groups x 
Sessions) tests (0.4% and 0.2% responding during AA conditions). Only 
one of the ten F ratios given by this procedure attained significance: 
the sessions main effect for 0.2% lick durations during AA conditions, 
F(4,84) = 9.67, p -003. Subsequent analysis was both descriptive 
(trend analysis) and causal (orthogonal comparisons to determine the 
loci of the across sessions effect). The trend analysis indicated that 
the decrease in 0.2% licking was best described as linear, F(1,84) = 
33 Dy, D -003. Orthogonal comparisons were performed using Scheffes' 
procedure and followed his suggestion to use a slightly larger error 
level to compensate for the conservative nature of these procedures. 
For these comparisons an error level of 0.01 was employed. These 
comparisons showed responding across the first three AA sessions to be 
roughly equivalent and greater than 0.2% licking during the last two AA 


sessions which were also statistically equivalent, F(1,84) = 26.76, 


Bea 1 826: 
=s 


etacos JrweraTiid sendy 14 i6aib (ass baHieas 
baris? tas (AA) eas0o8 geukenabsok: i 1H ae 


ae ay 
besy fans genni? ervey sob pt p09 nj se ne a5) oat ‘4 Yas : 
1. 


nr y oy) , 7 
ajesd aa) al beveixs amvsd ee Seite cs snr Sal i pip ' ns 
busyiana sent? srs sevogesn > S45 <i the ap3 pense ~ sraniye @ 


oiucie iw0t eviaas. Lienavoe xiz. bobiethy. savbacow eine i 


pSHODT brca-he gagrub yalbAegeoy RS -0' Dna gl .g} ah el toe 
x equonh’ 22% awd. ons leno iy Rha, A4 s ciacadupinibinsanra: 


vino .(enettgbase A saindt go sSooqued. #570 bine tH .0) alk ian 


Sats: 


aie 


~sofeot thats nice” sshoeeuiq atny yolaetig: iy {240 aah 
-enet2 ibrios Aa Bite ub itch tub sighed 9.0 aot \Jostta -atinetiemobeaam 


svisqinodsb a ed te eigeee) aaperpaede “BA. : 4 ts »* i 
add se hater gt8b co ancetieqace inasaonde: ipaeleehe (iteuiadnd ¥ aed ‘ 


—- 
a 


Send bss ented #ievisne brig: att agaTts s1ictedeB P2096 ora te ke 


= {®8,0)8 “ngsnii oe Wéghqoaab gaed sew adiciott 45 60. at a 
‘sgTisnes winicy bemietasq ss ee Laqoaptid 00s 3 1 ale 
mows segial elotaice 4 eu 0 Rol opa pid oguoliot a suteoo | rT 
esrubeoong -needd Yo! sijan avrlogynsengs edt 10 sapien od seven 
Sennt “ego a 10.0 to level acts irs Serene: “sent bia e 
3d ot smotande an seis Jerky add aeons sHipmogse baile enoer aay 
ad co), tent sot andra anbdant 33.0) Aad) Raters bs sate 1upe. eilguoy | 
Tas, = ras olan laa cals, anew Soir onohenee, 4 


| | Se ae 


21 

At this point, comparisons between 0.4% and 0.2% responding, within 
conditions, were performed. For the SA and PA conditions data, corre- 
lated t tests were used. For the AA data comparison, the 0.4% response 
data was collapsed across groups and sessions, the 0.2% measures were 
collapsed across groups and then collapsed across sessions 36-38 and 
39-4O in appreciation of the previous results. These collapsed mea- 
Sures were then entered into an analysis of variance for unequal n 
(Keppel, 1973). Conceptually, the comparisons are related to the 
notion of preference under differing conditions of comparison and 
competition. 

When competition was not possible between the two saccharin solu- 
tion responses, as under SA conditions, the subjects did not differen- 
tiate between the responses; they spent equivalent amounts of time 
drinking both. When the responses were presented within a procedure 
that precluded only direct competition, as under AA conditions, a 
preference did emerge F(2,237) = 21.24, p <.003; but this preference 
results from differences obtained between 0.4% drinking overall and 
0.2% drinking in the last two (39,40) AA sessions (F = 31.79, ix = 
13.83). In the first three AA sessions (36-38), 0.4% and 0.2% drinking 
did not differ. If we assume that there is some limit to the amount of 
drinking that the subjects could perform within the given time bound- 
aries, outside of the trivial limit of bounds, then the subjects must 
first learn some manner of comparing responses presented in sequential 
isolation. Only after this is learned can competition occur between 
those responses as to which will provide the majority of drinking time 


towards the limit. The sequential, isolated presentation accounts for 
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22 
this competition's indirect status. Under direct competition, or 
Simultaneous presentation within an undivided time period (PA condi- 
tions), a preference for 0.4% licking clearly emerged, t(23) = 10.8, 

p <..003. 

The last tests performed on First Baseline measures were compari- 
sons within responses between conditions. Groups and sessions were 
collapsed across as above. In some cases comparisons on response 
duration and response probability measures were performed. 

For 0.4% duration measures, two of the three comparisons attained 
Significance. Performance during AA was significantly lower than SA 
performance, F(1,138) = 90.83, p < .003; AA performance was also 
reliably lower .than PA performance, F(1,138) = 32.28, p <,.003.. This 
suggests, when combined with the rough equivalence obtained between SA 
and PA 0.4% response durations, that duration is a function of access 
-- as access is reduced, responding is reduced. 

This picture changed when probabilities were examined. The average 
probability of 0.4% drinking OP copra ys under SA and AA conditions, 
0.324 and 0.360 respectively, was not significantly different. The 
average probability of 0.4% drinking under PA conditions 
(Dae ane pape 0.267, was also equivalent to that obtained under SA 
conditions. However, the average probabilities of 0.4% drinking under 
AK and PA conditions were significantly different, F(1,138) = 13.89, 

p <.003. This result serves to qualify the above access/response 
relationship. Although responding decreased as access decreased, the 
sub jects reacted to decreased access with increased probablity; they 


drank for more of the available time. 
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23 
The pattern of results when 0.2% drinking durations and probabili- 
ties were examined yielded roughly similar consistent suggestions. 
Mean 0.2% drinking duration was higher under SA than AA conditions, 
F(2,141) = 95.78, p <.003; subsequent orthogonal comparison showed SA 
0.2% responding to be greater than AA 0.2% responding on sessions 


36-30 -F@ »24h) n= 10997, Ee = 14.16. The overall analysis of 


POO. 2% /SA) PO. 26/AA) 


= .259, was not significant; no further comparisons were made. The 


average 0.2% drinking probabilities, =292} 
mean duration of 0.2% drinking during AA was significantly greater than 
under PA, F(1,141) = 26.187, p <.003. Subsequent orthogonal compari- 
son showed AA 0.2% drinking on sessions 39/40 to be greater than during 
PALER CY jase eni7.6% Fi = 14.16. Given the relationship between 
duration and probability measures (Eq. 1) it was assumed that average 
response probability of 0.2% drinking during this subset of AA sessions 
would be significantly greater than that obtained under PA conditions 


( 


ane aide = 0.07). It was further assumed that any comparison of 
0.2% measures between SA and PA conditions would be significant. For 
this response (0.2% drinking) there again appears to be a directly 
proportional relationship between access and responding. However, for 
0.2% drinking this relationship is qualified not by probability but by 
competition. As access was increased (AA to PA) while a preferred 
response was introduced within the response set, allowing direct 
competition, both duration and probability of 0.2% drinking decreased. 
In summary, the results of the First Baseline period suggest that 


responding is functionally related to response access and competition; 


or, responding is related to time constraints and the characteristics 
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24 
of the presented response set. For a preferred response, here 0.4% 
drinking, the most important factor was access. For a nonpreferred 
response, 0.2% drinking, both access and competition were seen to have 
Significant impact on some aspects of responding. 
Contingency Period 

There were no significant results obtained from analysis of the 
Contingency period response measures. The 3x8 (Group x Sessions) 
analysis of 0.4% data and 2x8 (Group x Sessions) analysis of 0.2% data 
yielded insignificant main effects and interactions. A separate 
analysis of the 0.4% duration measures on Session 46 was also insigni- 
ficant. This indicates that the groups' initial performance remained 
relatively constant across the Contingency period and that this level 
of performance was equivalent across groups. In short, the Contingency 
period manipulations failed to have any effect on behavior. 

Comparison between 0.4% and 0.2% responding was not performed as 
the access conditions during the Contingency period were designed so 
that operant performance was significantly modified. Any such compari- 
son would be trivial for this reason. 

Second Baseline Period 

No significant results were obtained with 0.4% drinking duration or 
probability measures. The groups, again, were statistically similar in 
their performance and maintained these performance levels over the 
Second Baseline period. 

For 0.2% response ib ee a significant Sessions main effect was 
obtained. F(3,63) = 5.55, p 2 .003. Descriptive (trend) analysis 


showed the decrease in 0.2% drinking duration measures to have both 
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linear, F(1,63) = 10.89, p <.01, and quadratic components, F(1,63) = 
5.59, p <.025. Orthogonal comparison indicated that 0.2% drinking on 
Session 50 was significantly greater than on the remaining sessions, 
BG 3) oe= 32.63.26), F, = 12.39, which were similar. As Figure 2 shows, 
0.2% drinking underwent a sharp initial decrease followed by a slight 
increase. 

The difference between 0.4% and 0.2% drinking was assumed to be 
reliable. 
First Baseline and Contingency Period Comparisons 

Comparisons between First Baseline and Contingency period measures 
were performed by collapsing across groups and, where appropriate, 
sessions and then subjecting the collapsed sums and resultant means to 
analysis of variance for unequal n (Keppel, 1973). This procedure is 
held to increase the power of the individual tests. Of the three 
comparisons performed on the 0.4% drinking duration measures only that 
between AA and Contingency performance was significant, F(1, 308) = 
107.29, p < .003. Again, this indicates that the reduced access to 
0.4% drinking under AA conditions served to reduce the amount of 0.4% 
drinking. The lack of significance, especially between PA and 
Contingency performances further highlights the ineffectiveness of the 
contingent manipulations. Reinforcement, or instrumental performance, 
did not obtain. 

As 0.2% drinking was lowest under PA conditions, these measures 
were first compared with contingency performance. If insignificant, AA 
performance on Sessions 39/40 would have been compared with Contingency 


period 0.2% drinking; and so on should this test have been insignifi- 
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26 
cant. Given the heterogeneity of variance between PA and Contingency 
0.2% drinking, a conservative F test (Edwards, 1972) was performed. 
This test was significant, F(1,14) = 316.29, p < .003, and indicated 
that the contingency had decreased 0.2% drinking relative to its 
operant level. No further comparisons of 0.2% responding were made. 

Thus, the contingent manipulations decreased the amount of con- 
tingent performance (0.2% drinking) without having produced increased 
instrumental performance (0.4% drinking). 

First Baseline and Second Baseline Period Comparisons 

Collapsing the 0.4% measures in the same fashion as above, the 
differences between Second Baseline 0.4% drinking and 0.4% drinking 
obtained under SA and PA conditions were unreliable. The third com- 
parison between AA 0.4% drinking and Second Baseline period responding 
was. significant, F(d,, 210), =) 38.33). pr< -003%n, Onceragain; this 
indicates the reliability with which 0.4% drinking could be decreased 
by alternating access. 

For the 0.2% response data, comparisons involved first collapsing 
across groups and equivalent sessions and then proceeding in the step- 
wise fashion indicated previously. An overall comparison of First 
Baseline PA 0.2% drinking with Second Baseline 0.2% drinking was sig- 
nificant, 602,117) = 7-81, p <.003. Subsequent orthogonal compari- 
sons, again using Scheffes' criteria, indicated that the focus of this 
Significant result was the difference between PA and Sessions 51-53 
0.2% drinking (duration measures), F(1,117) = 15.19, Fo = 9.58. From 
these results, it was assumed that AA 0.2% responding was significantly 


greater than Second Baseline 0.2% drinking. In summary, the subjects’ 
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immediate post-contingency responses under paired access were indistin- 
guishable from their immediate pre-contingency 0.2% responses. By the 
second post-contingency session, 0.2% drinking decreased sharply com- 
pared to pre-contingency performance. Further, it remained decreased, 
despite a slight increase towards the end of the period in quesiton. 
Contingency and Second Baseline Period Comparisons 

For the 0.4% drinking measures, comparison was performed on the 
data after it was collapsed across groups and respective sessions. 
There were no differences between Contingent and Second Baseline 0.4% 
drinking. 

For 0.2% measures, an overall comparison was performed between 
Contingency, Session 50, and Sessions 51-53 data collapsed across 
groups. Measures from all three groups were included in the Second 
Baseline period. The overall analysis, again a Conservative F, was 
significant, F(1,71) = 40.13, p < .003. Subsequent orthogonal compari- 
sons showed this outcome to result from the difference between Contin- 
gency and Session 50 0.2% duration measures, PCL ERY) =, 7OOr4 § he = 
21.24. When freed from the constraints of the Contingency period 
manipulations, 0.2% drinking regained its pre-Contingency performance 
level. By the second such session 0.2% drinking decreased to a level 
of performance slightly higher than, but nevertheless similar to, 


Contingency performance. 


Discussion 
The numerous statistical results -- both significant and nonsigni- 
ficant -- and their associated suggestions can be reduced to a few 


general statements using the response pattern from Session 41 (PA - 
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First Baseline) as the referent point. The first, and most trouble- 
some, is that the Contingency period manipulations failed to produce 
any reliable group differences and, despite a significant reduction in 
contingent responding, also failed to produce instrumental perform- 
ance. Reinforcement was not obtained. Secondly, where differences 
were obtained, the direction of that change depended upon the response 
under consideration, the measure employed for comparison, and the con- 
ditions of competition. Lastly, there is the decrease in 0.2% drinking 
over the present study; the possible function of which will be dis- 
eussed later. 

That reinforcement was not obtained is an obvious impediment to 
discussion of reinforcement within a response based framework. It is, 
perhaps, even a greater impediment to a discussion of the accuracy with 
which the various models of reinforcement predicted the obtained re- 
sults. It is difficult to come to resolution about predictive accuracy 
when that which was to have been predicted did not occur. 

Before considering, in length, what did not occur, some discussion 
of what did occur seems timely as the process of reinforcement is only 
one aspect, albeit the dominant aspect, of response based theories of 
behavior. The present investigation can address non-contingent modifi- 
cation of behavior patterns as well as older arguments (Premack, 1965) 
and newer arguments (Timberlake, Note) concerning appropriate operant 
procedures. The most general statement here is that any change in the 
conditions of access -- including the number and probabilities of 
accessible responses -- can serve to alter the "operant" levels of the 


target responses. With higher probability responses one can increase 
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29 
or decrease the operative levels dependent upon the employed measure 
and the change in access (Premack, 1965; Mazur, 1977). One can obtain 
equivalent responding from responses that under different conditions 
are clearly of different probabilities. And competition appears as a 
one-Sided phenomenon; it seems to decrease only lesser probability 
responses. Timberlake (Note 1) has addressed these sorts of effects in 
much greater depth in his investigation of operant measures. The 
present outcomes suggest, relative to that research, that the order of 
access conditions may have effects that are of as yet unknown duration 
so that attempts to obtain baseline levels after the contingency period 
may be even more problematic than such attempts prior to contingent 
manipulations. 

The operation of order effects is one possibility for the present 
failure of contingent manipulation effectiveness. During AA conditions 
the subjects may have learned that access was response independent and 
that the brief pre-contingency PA condition was insufficient to allow 
for extinction of this conditioning. It may be that under AA condi- 
tions the subjects were somehow, surreptitiously reinforced for not 
engaging in 0.2% licking and that this learning worked against any 
subsequent conditioning based on 0.2% deprivation. It is impossible to 
assess order-related effects or eliminate them as a possible reason for 
the failure to obtain reinforcement in the present study. 

A second possible reason for failing to obtain reinforcement is the 
apparent instability of 0.2% drinking over the course of the present 
investigation. The decrease in 0.2% drinking seen over the First 


Baseline period may have been in line with the contingency schedule 
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30 
such that deprivation during the Contingency period, documented by 
several measures, was insufficient. In other words, the contingency 
served to impose temporal controls on the subjects responding but did 
not fully meet the requirements of Eq. 3. 

One result that supports this argument is the comparability of 0.2% 
drinking obtained under contingent manipulations and at the end of the 
Second Baseline period. 

Counter arguments are the significant decrease between First 
Baseline, PA and Contingent period 0.2% performance, and that 0.2% 


responding as projected by the regression line for Sessions 36-41, 


Yo= LOf eno al0s 31, f' (10) 


where Y = 0.2% drinking and X = sessions, exceeded obtained 0.2% drink- 
ing over the first four Contingency sessions. It is also true that 
statistical analysis did not indicate any differences in 0.4% drinking 
over the Contingency period. However, the absence of appropriate con- 
trol subjects -- receiving paired access conditions during the Contin- 
gency period -- makes it impossible to eliminate this criticism. 

A third possible reason for the failure to obtain instrumental 
performance may stem, in some fashion, from response bias introduced by 
fixing the solution positions past Session 41. Prior to this session, 
solution position was randomly determined; it happened that the posi- 
tions for Sessions 39-41 were identical. It was over these sessions 
that baseline termination criteria were met. Given the tendency for 


some subjects to reverse their response preference with reversal of 
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31 
solution positions, it was decided, on the basis of extra-experimental 
concerns, to fix the positions and capitalize on this preference 
Stability. Thus, the tendency to respond more to the right (or left) 
solution (response bias), as shown in Figure 3, was introduced as a 


causal factor of unassessable effect. 


There is some evidence to support the contention that such bias 
effects were minimal. This evidence is that all subjects demonstrated 
a preference for 0.4% responding despite their biases. But minimal or 
not, the exact impact of this factor cannot be determined. And so, 
given the three above possibilities for why reinforcement was not 
obtained, the following comparisons between obtained instrumental 
performance and instrumental performance predicted on the basis of the 
various theories and models of reinforcement are conceptually 
problematic and terribly tenative in the suggestions they yield. 

The predictions offered by Premack's (1965, 1971) theory are quali- 
tative and compatible with the obtained results. As the probability 
differential hypothesis was not satisfied this theory would predict the 
absence of reinforcement. This, in fact, was the case but it is also 
true, and especially relevant here, that acceptance of the null hypo- 
thesis as an expected outcome is questionable procedure. The noncon- 
tingent modifications of responding are also compatible with this 
theory but no quantitative statements are possible. 

The prediction derived from Timberlake and Allison's (1974) theory 


applies only to the CA group mean and is partially quantitative. Given 
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32 
satisfaction of Eq. 3, this theory predicts, in ordinal fashion, 


instrumental performance through the following formla: 


pe sO = . (11) 


With 0,:0, constant, different levels of asymptotic instrumental 
performance are specified by Eq. 11 given different I:C values; actual 
asymptotic durations are not explicitly specified. Similar predictions 
are obtained with I:C constant and 0:0, varied. The necessary 

com- parative base for prediction did not exist, but as contingent 
depriva- tion was imposed and instrumental performance was not 
obtained, the theory is unsupported. 

However, it may be equally true that the theory was not addressed 
as it is unclear that Eq. 3 was satisfied. One can advance the pre- 
vious arguments concerning the trend and various comparisons in 0.2% 
responding for both sides of the question. And as before, these argu- 
ments are insufficient to resolution. Timberlake and Allison (1974) do 
not address response modification outside of contingent access condi- 
tions and so this aspect of the present study offers nothing in terms 
of their position. For all these reasons, the theory notion of re- 
sponse deprivation cannot be meaningfully evaluated here. 

Such is not the case with Mazur's (1975; 1977) model which yielded 
quantitative predictions for each CA subject's asymptotic level of 
instrumental performance. This model predicted instrumental responding 
significantly below its obtained level, t(7) = 4.05, p .01. This 


under-prediction is an acknowledged problem (Mazur, 1975) and the later 
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33 
presentation (Mazur, 1977) attempted to locate various sources of 
noncontingent modification of response probability, similar in nature 
to the present study's procedures, to account for under prediction. If 
Eq. 7 is modified to incorporate the higher probability of 0.4% 
responding under alternating access, a second set of predictions is 
generated that did not differ from obtained performance, t(7) = 1.92, 
pe. OF 

This goodness of fit is only apparent; some underlying problems 
exist. The model is not, as yet, formulated to account for the overall 
group similarities during the Contingency period. However, given that 
reinforcement was not obtained, this point is not crucial. Of more 
importance, conceptually, is that modification to increase the level of 
predicted instrumental performance was consistent with obtained 
responding that was not indicative of reinforcement; a result seemingly 
incongruous for a model of reinforcement. This serves to emphasize the 
point mentioned by Rachlin and Burkhard (1978) that reinforcement must 
entail increased duration; proportional increases are insufficient. To 
be fair, Rachlin and Burkhard (1978) and Mazur (1975; 1977) address 
different sets of contingent access conditions so that the different 
means of quantifying reinforcement may be fully justified relative to 
those access conditions. 

Predicted - obtained relationships are more difficult to evaluate 
within the model given by Rachlin and Burkhard (1978) as they only 
specify the conditions a theory must meet to be consistent with their 
position. The predictive process becomes immediately demanding as a 


given "basepoint" is consistent with a number of mathematical func- 
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34 
tions. As an example, in a two response (2 dimensional) system, the 
basepoint (1,1) can represent linear (Y = aX + b), exponential (Y = 
aX + b), or hyperbolic functions (Y = + b). Prediction, there- 
fore, is specification of different function sets -- in the absence of 
other determining criteria -- such that asymptotic performance is 
restricted to as many points as there are possible functions. Here, 
the "correct" prediction could only have been determined with both 
fore- and hindsight. 


Use of a linear theory consistent with the general model, 
V = aC + bI + eN, (12) 


where a, b, and c are constants and N symbolized non-target responding, 
yielded sets of coefficient values for mean CA group performance with 
best basepoint approximations at a = 0.15 or a = 0.17. At these values 
substitutability of I for C was greater than that of N for C, leading 
to the prediction that I would substitute for the reduction in C. 
Again, this was not the case. 

A secondary issue addressed by the present study is this model's 
assumption that basepoint responding reflects the maximum value to be 
obtained within a given response set under certain conditions of 
access. One implication of this assumption is that basepoint 
proportionality should be obtained under conditions that do not 
preclude this proportionality. Alternating Access represented 
conditions that differed from unrestricted, paired access without 


precluding basepoint responding. Basepoint proportionality was not 
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3D 
obtained under Alternating Access. It is the case that responding at 
this point may not have been stable nor was the test of this assumption 
performed, as suggested by Rachlin and Burkhard, under contingent 
access conditions. But given the findings of Premack (1965), Mazur 
(1977) and the present study, the validity of this assumption is 
questionable. Timberlake's (Note 1) theory was additionally examined 
because of its conceptual similarity to the present investigation. It 
should be noted that this theory deals with learning as evidenced by 
performance while the previous theories and models are concerned only 
with performance. As mentioned earlier, Timberlake attempted to 
separate associative and non-associative performance increments when 
the target responses evidenced high substitutability or "unlearned 
functional and topographical similarity" (P. 3). On the whole, each CA 
sub jects' predicted performance exceeded obtained performance, but not 
significantly so p (7) = 0596,)"pe> 05. 

There are problems despite the agreement between predicted and 
obtained performance. Most important here is that for some CA sub jects 
instrumental performance decreased during contingent manipulations; a 
problem acknowledged by Timberlake (Note 1) as there "is no provision 
in the model .. . for the possibility that a subject will lick less" 
(p. 16). This theory at present is limited to response modifications 
within contingent access manipulations; it does not address the 
noncontingent modification found here. 

And so, the attempts to explain the present results are hampered 
for any number of reasons; in the main, the lack of reinforcement was 


telling. But at this point it is also noticed that the focus has been 
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36 
narrowed to only one means of obtaining and assessing response modifi- 
cation through some form of contingent manipulation. Obviously, rein- 
forcement as a process, is of immense importance as it is implied to 
exist given any evidence of learning. But recent studies have shown 
that other factors can reliably lead to response modification. So, a 
theory of behavior must be able to address more than reinforcement 
effects. 

It may also be necessary for that theory to expand its conceptions 
of the conditions that contribute to reinforcement effects. If Premack 
(1965) is taken as the originator of response probability theory, than 
subsequent investigators have focused on the necessity of the proba- 
bility differential hypothesis and the nature of contingent access 
conditions required to produce increased instrumental responding. The 
other major surplus condition - response circumscription - has not 
received similar attention although it has been investigated as "free- 
dom of choice" (Mazur, 1977). 

One argument for a theory premised on response circumscription 
(Dunham, 1977), consistent with the retrenchment of Premack (1971) is 
that piaeeews measures, however valid, do not provide a fine enough 
analysis of behavior. Or, from another perspective, information is 
lost with cumulative measures and theories based on cumulative measures 
are therefore limited in their analyses. As an example, assume AG) 
= 0.43. This leads to the generation of two, related expectations for 
Ts consistent with probability duration translations: 

LP that Ro on the average, occurs for 43 of 100 


sec., and 
2) that r_ has a 0.43 probability of occurrance at 


any given time. 
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Does Ro occur all at once? If not, in how many episodes does r 
occur and are these occurrences regularly spaced? These questions 
cannot be answered by knowing only that Pere = 0.43. 

It may also be of value to realize that if P(r.) =0.43, then for 
43 out of 100 sec. the actual probability of e. USL Os Pes in 
fact, occurs. And that for 57 of 200 sec. re does not occur, 
suggesting that its probability may be very much less than 0.43. The 
extension of this argument at this point is that some method of quan- 
tifying momentary probability, outside of restrictive assumptions 
(e.g., strictly linear, Allison & Timberlake, 1974), might profitably 
be investigated. 

The second extension of the above perspective is that previous 
theories by use of gross measures in the analysis of one aspect of 
behavior have been good but needlessly limited; without sufficiently 
broad focus. And such focus seems necessary, given the results of 
research that has found no connection between different measures of a 
response system (Miller, 1956) or has provided evidence of compensation 
within response systems without investigation of the mechanism(s) of 
that compensation (Collier, Hirsch, & Hamlin, 1972; Allison, 1976). It 
is only by insisting on finer analysis that such phenomenon may come to 


be understood. 
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Hypothetical probability-time paths for two responses. 
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Fig. 2. Group mean 0.4% and 0.2% responding by sessions. 
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Fig. 3 Examples of positional response preference (bias). 
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